Introduction
Ion-exchange experiments usually involve the processes for the determination of ions in a solution phase by an appropriate method such as spectrometry and titration. The single determination of a selectivity coefficient by this traditional routine takes a relatively long time period. Thus, it has been difficult to study the kinetic or dynamic aspects involved in ion-exchange reactions particularly when the reaction is completed within a short time.
The development of in situ or real-time measurements is undoubtedly important for the design of new materials and the further understanding of ion-exchange phenomena. The utilization of a physical force field is a possible choice. However, usual physical force is a function of the sizes of the particles, and thus a size-independent physical field is obviously suitable for ion-exchange studies.
The swelling of ion-exchange resins strongly depends on the hydration nature of counterions.
Ion-exchange selectivity has been discussed from this standpoint, and the thermodynamic and structural features involved in ion-exchange reactions have been revealed to some extent. For a cation-exchange resin, water contents (or extents of swelling) decrease in the order that is predictable from the hydration energies of countercations. If a difference in the swelling between resins is probed by an appropriate method, the extent of an ion-exchange reaction is also evaluated. The swelling of resins affects their densities and compressibility, which are essential acoustic properties. Thus, resin particles with different counterions are expected to behave in different ways.
We proposed a coupled acoustic-gravity field, and showed that the aggregation coordinates of a particle therein is not affected by its size. [1] [2] [3] [4] 
